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Nonequilibrium liquid/vapor phase transformations can occur in superheated or subcooled liquids in fast processes such
as in evaporation in a vacuum. The rate at which such a phase transformation occurs depends on the “condensation” or
“accommodation” coefficient, β, which is a property of the interface. Existing measurement techniques for β are
complex and expensive. The development of a relatively inexpensive and reliable technique for measurement of β for a
wide range of substances and temperatures is of great practical importance. The dynamics of a bubble in an acoustic
field strongly depends on the value of β. It is known that near the saturation temperature, small vapor bubbles grow
under the action of an acoustic field due to “rectified heat transfer.” This finding can be used as the basis for an effective
measurement technique of β. We developed a theory of vapor bubble behavior in an isotropic acoustic wave and in a
plane standing acoustic wave. A numerical code was developed which enables simulation of a variety of experimental
situations and accurately takes into account slowly evolving temperature. A parametric study showed that the measure-
ment of β can be made over a broad range of frequencies and bubble sizes. We found several interesting regimes and
conditions which can be efficiently used for measurements of β. Measurements of β can be performed in both reduced
and normal gravity environments.
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